Ferroplasma and relatives, recently discovered cell wall-lacking archaea making a living in extremely acid, heavy metal-rich environments.
For several decades, the bacterium Acidithiobacillus (previously Thiobacillus) has been considered to be the principal acidophilic sulfur- and iron-oxidizing microbe inhabiting acidic environments rich in ores of iron and other heavy metals, responsible for the metal solubilization and leaching from such ores, and has become the paradigm of such microbes. However, during the last few years, new studies of a number of acidic environments, particularly mining waste waters, acidic pools, etc., in diverse geographical locations have revealed the presence of new cell wall-lacking archaea related to the recently described, acidophilic, ferrous-iron oxidizing Ferroplasma acidiphilum. These mesophilic and moderately thermophilic microbes, representing the family Ferroplasmaceae, were numerically significant members of the microbial consortia of the habitats studied, are able to mobilize metals from sulfide ores, e.g. pyrite, arsenopyrite and copper-containing sulfides, and are more acid-resistant than iron and sulfur oxidizing bacteria exhibiting similar eco-physiological properties. Ferroplasma cell membranes contain novel caldarchaetidylglycerol tetraether lipids, which have extremely low proton permeabilities, as a result of the bulky isoprenoid core, and which are probably a major contributor to the extreme acid tolerance of these cell wall-less microbes. Surprisingly, several intracellular enzymes, including an ATP-dependent DNA ligase have pH optima close to that of the external environment rather than of the cytoplasm. Ferroplasma spp. are probably the major players in the biogeochemical cycling of sulfur and sulfide metals in highly acidic environments, and may have considerable potential for biotechnological applications such as biomining and biocatalysis under extreme conditions.